Background and Aims: Endotracheal intubation in patients with cervical spine injury can be challenging particularly in the presence of manual in line stabilization. Video laryngoscopes can be used in these situations as their popularity is growing in the management of difficult airway and recently Difficult Airway Society (DAS) has included these devices in their algorithm.
Introduction
Use of video laryngoscopes in the management of difficult airway is on the surge as their role has been redefined in recently updated difficult airway society algorithm. 1 In cervical spine (C-spine) injury, the standard positioning and intubation technique for direct laryngoscopy cannot be employed in order to minimize the cervical spine injury. 2, 3, 4 In our study, we are simulating a restricted neck movement by applying manual in line axial stabilization [MIAS] maneuver in patients requiring general anaesthesia with endotracheal intubation who have neither difficult airway nor Cspine injuries. The editorial published in Anaesthesiology journal in 2012, emphasize the need for more randomized studies in order to establish clearly the benefits and advantages of the video laryngoscopes over the conventional laryngoscopes. 5, 6 The C-MAC ® (Karl Storz Endoscopy, Tuttlingen, Germany) uses the same blade as conventional Macintosh laryngoscope except that, in the former the visualization of glottis is indirect on the video screen and the latter being direct. Even though, good view can be obtained in the indirect laryngoscopes, multiple attempts may be required for successful tracheal intubation. However, few studies contradict this. [7] [8] [9] There is hardly any doubt that the advent of video assisted laryngoscopy technique has revolutionized the airway management.
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Materials and methods
After institutional ethics committee approval, sixty patients (group A-C-MAC 30 and group BMacintosh 30) undergoing elective surgery requiring general anesthesia with endotracheal intubation were recruited for this prospective randomized simulative study. Other criteria included ASA class 1 and 2, age 18 years to 65 years and no predictors of difficult airway. The exclusion criteria included previous neck surgery, unstable C-spine, trauma cases, obesity and emergency cases. Patients with previous burns, COPD, asthma and recent chest infections of less than 4 weeks were also excluded. The randomization was done using www.Randomization.com. All the patients underwent standardized anaesthetic technique that composed of pre-oxygenation with 100% oxygen for 3 minutes followed by induction with 2mcg/kg fentanyl and propofol titrated to loss of verbal response. After assessing the adequacy of ventilation, all patients received 0.5mg/kg atracurium. Trachea was intubated subsequently after three minutes of positive pressure ventilation with 100% oxygen and 2% sevoflurane. An assigned experienced anaesthetist did the laryngoscopy in order to avoid subjective bias. Before intubation, MIAS was applied by another trained anaesthetist.
C-MAC or Macintosh laryngoscopes were used for intubation as per the randomization. Intubation Difficulty Scale score (IDS) as developed by Adnet 11 was recorded by the laryngoscopist. HR, SBP, DBP and MAP were noted at the following intervals: pre-induction, preintubation, immediate post intubation and three minutes after intubation. The collected data was analyzed using appropriate statistical tests by statistician.
Statistical analysis:
The sample size was calculated based on the previous studies of similar kind keeping power of study at 80% and alpha error at 5%. The following statistical tests were used. Independent two-tailed student t test, Chi-square test and Fischer exact test.
Results
The demography and physical characteristics of the both groups did not have any statistical significance as depicted in Table 1 . Table 1 : Demography and physical characteristics
The airway evaluation in both groups did not differ much as illustrated in Table 2 . Moreover, the Mallampati score (MP) also did not differ with 75% and 78% of MP 1 and 2 in group-A and group-B respectively. Rest comprised MP 3; in our study we did not come across MP 4 patients. Table 3 demonstrates the Cormack Lehane view obtained in both groups after application of MIAS manoeuver. 
Discussion
The introduction of video laryngoscope has helped anaesthetists and physicians to improve the management of difficult airways. In our study, we found that the CL score was superior in C-MAC group with no statistical significance. However, there was no difference in the IDS score between the two groups. In a study done by McElwain and Laffey 11 on ninety patients with use of manual in line cervical stabilization, the Airtraq laryngoscope reduced the IDS score, improved the Cormack and Lehane glottis view. They also reported the reduced need for optimization manoeuvers in comparison with both the Macintosh and the C-MAC laryngoscopes. There were no differences in success rates or haemodynamic profiles post intubation between any of the devices tested. In their study, they used the preformed hockey stick shaped ET tube using a stylette for C-MAC group. We did not employ this technique, however in our study, if stylette was used then it was counted as an alternative attempt as per IDS developed by Adnet. 12 In another similar study done by Gupta 13 et al, IDS scores between C-MAC and Macintosh group were no different. This correlates with our finding; however, Gupta et al used two types of endotracheal tube assembly (one with stylette and the other without), they found IDS score and mean intubation duration was significantly less in C-MAC stylette endotracheal tube group. However, in our study we considered using stylette as an additional adjunct. In addition, we did not compare the time duration for successful intubation. Aziz 8 et al compared C-MAC and Macintosh laryngoscope in suspected difficult airway scenarios. Their study revealed higher success rate with C-MAC, lesser use of adjuncts and external maneuver in C-MAC group; however, the failure rate was no different between the two despite good glottis view. In our study with simulated C-spine stabilization in normal airway, we found no significant difference in IDS scores and airway manipulation in both groups. Akbar et al 14 did a similar study, but they did not use IDS scale. They employed some different assessment parameters like intubation attempts, CL grades, optimization manoeuvers and complications. They concluded better CL grade with C-MAC with statistical significance. They also noted no difference in haemodynamics in both groups. Our study partially supports this study as we found better CL grades but we were unable to find any statistical significance in the IDS score. The systematic review of video laryngoscopy in successful oro-tracheal intubations done by Healy et al 15 gathered limited information regarding the benefits of video-laryngoscopy over conventional method; yet, they recommended use of Airtraq, CTrach, Glide Scope, Pentax AWS, and V-MAC to achieve successful intubation in difficult airway and in failed intubation cases. Recent systematic review and meta-analysis of available alternative techniques of intubation versus conventional Macintosh laryngoscope with cervical spine immobilsation done by Suppan et al 16 revealed that only Airtraq device had shown its usefulness in patients with C-spine immobilization, in comparison to conventional direct laryngoscope.
Conclusion
The cervical spine immobilization using MIAS manoeuver is one of the recognized techniques in preventing further damage to spinal cord during Cspine injuries. Nonetheless, it leads to difficulty in airway management. The present study shows positive correlation in getting good glottis view with C-MAC. However, IDS score was comparable to conventional Macintosh group reflecting no statistical significance. In our study we did not see much difference in haemodynamic changes except three-minute post intubation, SBP was slightly low in Macintosh group with statistical but no clinical significance.
Speculation
The era of video-laryngoscopes has started. The ease of use as a teaching aid and for managing difficult airways cannot be undermined anymore. The recent updated DAS guidelines included these devices in the first step itself. Some degree of practice is required with these devices. The increased usage of video-laryngoscopes in coming days is beyond any doubt.
Key message
Introduction of video-laryngoscopes in clinical practice has changed the approach in managing the difficult airway. Although, consensus recommendation is lacking; yet, it is definitely a useful alternative for conventional laryngoscope. The updated DAS algorithm has included this device in the initial step.
